All solvents and reagents were purchased from commercial suppliers and used without further purification unless otherwise noted. NMR spectra were recorded on a JEOL ECS400FT Delta spectrometer (399.78 MHz for 1 H NMR, 100.53 MHz for 13 C NMR). Chemical shifts are reported in parts per million (ppm) relative to a tetramethylsilane internal standard.
A mixture of [Ir(2,4-diF-py) 2 ]Cl 2 (608 mg, 1 mmol for Ir), ligand 1 (164 mg, 1.04 mmol), chloroform (10 mL) and methanol (10 mL) was heated under reflux for 18 hours. The solvent was evaporated to dryness and the product was purified by silica column chromatography using DCM/methanol (4/1 v/v) as an eluent. Yield 260 mg (34%). 1 H NMR (400 Hz, CD 3 CN): δ 10. 75 (br.s, 1H), 9.22 (d, J = 7.6 Hz, 1H), 9.08 (br.s, 1H), 8.29 (m, 3H) , 8.10 (d, J = 6.4 Hz, 1H), 7.91 (m, 2H), 7.73 (m, 2H), 7.50 (d, J = 6.4 Hz, 1H), 7.07 (m, 2H), 6.70 (m, 2H), 5.72 (dd, J = 8.8, 2.4 Hz, 1H), 5.60 (dd, J = 8.8, 2.4 Hz, 1H) ; 19 F NMR (100 Hz, CD 3 CN): δ -106. 62, -106.73, -109.14, -109.31 .
Iridium complex 8PF 6
A mixture of [Ir(2,4-diF-py) 2 ]Cl 2 (460 mg, 0.76 mmol for Ir), VNK-408R3 (120 mg, 0.76 mmol), methanol (15 mL) and chloroform (15 mL) was heated under reflux for 16 hours. The solvent was evaporated to a volume of 5 mL. Water (30 mL) and methanol (30 mL) were added, followed by 1M aqueous solution of KPF 6 (10 mL, 10 mmol). The product was extracted with chloroform (40 mL). The mixture was separated, the organic layer was dried over anhydrous magnesium sulfate. During this drying stage the product precipitates and covers the crystals of magnesium sulfate. The mixture was filtered by suction. The chloroform phase was discarded. The filter cake was washed with methanol (10 mL). The methanol filtrate was also discarded. The filter cake was then transferred in a beaker and stirred with acetone (20 mL) for 5 minutes (the product is soluble in acetone). The suspension was gravity filtered. The filtrate was evaporated to dryness, treated with diethyl ether. The solid was filtered off to give pure product 8PF 6 . Yield 130 mg (20%). 1 H NMR (400 Hz, CD 3 CN): δ 10.32 (d, J = 1.6 Hz, 1H), 9.10 (d, J = 1.6 Hz, 1H), 8.78 (d, J = 7.6 Hz, 1H), 8.29 (m, 3H), 8.10 (d, J = 6.4 Hz, 1H), 7.90 (m, 2H), 7.71 (m, 2H), 7.45 (d, J = 6.4 Hz, 1H), 7.06 (m, 2H), 6.71 (m, 2H), 5.72 (dd, J = 8.8, 2.4 Hz, 1H), 5.60 (dd, J = 8.8, 2.4 Hz, 1H) .
Reaction kinetics
The reaction between the dienophiles and BCN were carried out in methanol at 25C under pseudo-first order conditions, with BCN in at least 10-fold excess. Reactions were followed by monitoring the loss of the substrate absorbance spectrophotometrically at a suitable wavelength (see Figures S1, S3, S5, S7, S9, S11 and S13 for details). Observed pseudo-first-order rate constants, k obs , were obtained using nonlinear regression of the monoexponential loss of absorbance with time. Second order rate constants, k 2 , were obtained from linear regression of plots of k obs against BCN concentration. Pseudo-first-order and second order plots are shown in Figures S1 to S6.
Stock solutions of dienophiles (range 7 to 10 x 10 -4 M) were prepared in methanol and kept in the dark until use. BCN stock solutions in the range 4 to 7 x 10 -3 M were also prepared in methanol. Reaction solutions of BCN were prepared by mixing the stock BCN solution with methanol to a total of 1 mL in a quartz cuvette. The reaction was started by pipetting 0.1 mL of the dienophile into the cuvette, shaking three times and quickly placing in a Pharmacia Biotech Ultraspec 2000 spectrophotometer with thermostatted cell-holder. The reactions of iridium complexes were measured at 5 s intervals until completion. The reactions of uncoordinated ligand was measured at 120 s intervals. Suitable wavelengths at which to carry out the reaction kinetics were determined using a similar procedure to that outlined above but measuring sequential wavelength scans (300 to 600 nm) so as to determine the wavelength at which the maximum absorbance change took place during the reaction.
Figure S1: Reaction of ligand 1 with BCN. Plots show 1 absorbance loss (normalised) at 386 nm with time. The reactions were carried out in methanol at 25C under pseudo-first-order conditions, with [1] 0 = 1.20 x 10 -4 M and BCN concentrations as stated in the legend. Lines are the best fit to a monoexponential decay using non-linear least squares analysis and the rate data shown in Table S1 . Figure S2 : Plot of observed pseudo-first-order rate constant, k obs , against BCN concentration for the reaction with 1. The slope, which is equal to the second order rate constant, k 2 , is shown on the plot. Conditions are as stated in Figure S1 . Figure S3 : Reaction of 8Cl with BCN. Plots show 8Cl absorbance loss (normalised) at 377 nm with time. The reactions were carried out in methanol at 25C under pseudo-first-order conditions, with [8Cl] 0 = 6.36 x 10 -5 M and BCN concentrations as stated in the legend. Lines are the best fit to a monoexponential decay using non-linear least squares analysis and the rate data shown in Table S1. Figure S4 : Plot of observed pseudo-first-order rate constant, k obs , against BCN concentration for the reaction with 8Cl. The slope, which is equal to the second order rate constant, k 2 , is shown on the plot. Conditions are as stated in Figure S3 . The reactions were carried out in methanol at 25C under pseudo-first-order conditions, with [8PF 6 ] 0 = 5.48 x 10 -5 M and BCN concentrations as stated in the legend. Lines are the best fit to a monoexponential decay using non-linear least squares analysis and the rate data shown in Table S1. Figure S6 : Plot of observed pseudo-first-order rate constant, k obs , against BCN concentration for the reaction with 8PF 6 . The slope, which is equal to the second order rate constant, k 2 , is shown on the plot. Conditions are as stated in Figure S5 . 
Computational methods
All electronic structure calculations were performed using Gaussian 09 [14] using the M06 functional, [15] the 6-311G(d,p) basis set [16] for non-metallic atoms, and the LANL2DZ basis set [17] with included ECP and augmented with one f-polarisation function for Ir. This level of theory has been used successfully in previous studies calculating the energies of Ir-centred organometallic compounds, [18] and is also comparable to previous computational studies of transition states in Diels-Alder reactions. [3a, 12-13] Each isolated molecule and transition-state geometry was optimised without solvent, and the correction to obtain the Gibbs energy was determined using a quasi-harmonic correction for the entropy calculation [13b, 19] with a temperature of 298.15 K. Each transition state was verified by checking for a single negative frequency corresponding to vibrations of the reacting groups in the diene and dienophile. Energies of solvated species were calculated using the IEFPCM solvation model, and the Gibbs energies of the solvated structures were determined by adding the previously calculated correction to the energy of the solvated structure. [13b, 19a] For each reaction, multiple transition state geometries were shown to be possible, an example of which is shown in Figure S7 in the Supporting Information, so the effective activation energy, ΔG ‡ calc , was determined for each reaction from the activation energies of the different transition state geometries. [20] Experimental activation energies were determined using the Eyring equation. [12] Each distortion energy was determined as the difference between the calculated energy of the individual molecular geometry taken from the transition state and the energy of the respective optimised geometry. Each interaction energy was determined as the difference between the sum of the fragment energies and the optimised transition state energy. [13c] Figure S8: Representations of the 4 possible transition state geometries for the reaction between 8 and BCN, from which the calculated parameters were determined. Table showing EC 50 values ± SEM of 8Cl in A375 and HaCaT cell lines following different incubation periods (D). Briefly, cells were seeded in 96-well plates and incubated overnight at 37 o C. On the following day, cells were exposed to various concentrations of 8Cl over different incubation periods (e.g. 24, 48 and 72hrs). Cell viability levels were determined by using the Alamar blue assay and were expressed as percentage of control cells. Data are representative of two independent experiments. Data shown are means ± SEM (n=5) whereas asterisks indicate statistically significant differences at p<0.05. 
